Pathogenetic role of vascular angiotensin-converting enzyme in the spontaneously hypertensive rat.
1. This study was undertaken to examine the possibility that the level of angiotensin-converting enzyme (ACE) increases in vascular tissue, and that this may participate in the pathogenesis of hypertension in spontaneously hypertensive rat (SHR). 2. In SHR, at the established hypertensive stage, the prolonged antihypertensive effect induced by a single oral dose of spirapril was closely correlated to the long-lasting inhibition of ACE in aortae and mesenteric arteries. In contrast, ACE in plasma, lung, heart and kidney recovered from inhibition faster than in vessels. 3. Prolonged daily oral treatment of SHR with spirapril, initiated at the age of 8 weeks and continued for 8 weeks, prevented the development of hypertension with concomitant decrease in aortic ACE activity. Blood pressure continued to be suppressed after the drug was withdrawn, as did the aortic ACE activity. 4. Spontaneously hypertensive rats developed hypertension with age as well as with the increase in aortic ACE activity which became higher with age than that of Wistar-Kyoto (WKY) normotensive control rats. On the contrary, ACE activity in plasma and lung of SHR was substantially lower than that of WKY at any age from 4 to 20 weeks old. Brain ACE activity of SHR did not differ from that of WKY at any age. Aged SHR showed the lower enzyme activity in the kidney compared with that of age-matched WKY. 5. Our results support the hypothesis that increased vascular ACE may play an essential role in the development and maintenance of hypertension in SHR.